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WHAT IS CLAIMED IS : 

1. A semiconductor Ught emitting device comprising: 
a semiconductor substrate; 

a semiconductor layered structure provided on the semiconductor substrate 
and comprised of a lower cladding layer, an active layer having a resonator in a 
direction parallel to the semiconductor substrate, and an upper cladding layer; 

an upper electrode connected to the upper cladding layer and extending in a 
stripe shape in a resonator direction; and 

a lower electrode connected to the lower cladding layer, wherein 

the semiconductor layered structure has a photonic crystal structxure in which 
a plurahty of concave portions or convex portions are arranged periodically in the 
resonator direction, 

the photonic crystal structure is configured such that at least part of the 
photonic crystal structure does not overlap with the upper electrode and the 
photonic crystal structxire and the upper electrode are arranged in the resonator 
direction as seen in a plan view, and 

when a predetermined voltage is apphed between the upper electrode and 
the lower electrode, Ught radiates from a region of the photonic crystal structure 
which does not overlap with the upper electrode as seen in a plan view. 

2. The semiconductor Ught emitting device according to Claim 1, wherein the 
concave portions or the convex portions are formed in the upper cladding layer. 

3. The semiconductor Ught emitting device according to Claim 1, wherein the 
concave portions or the convex portions are formed in the upper cladding layer, the 
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active layer, and the lower cladding layer. 

4. The semiconductor hght emitting device according to Claim 1, wherein the 
concave portions or the convex portions are cylindrical. 

5. The semiconductor hght emitting device according to Claim 1, wherein the 
concave portions or the convex portions are flat-plate shaped. 

6. The semiconductor hght emitting device according to Claim 1, wherein the 
resonator has a width of not less than 2imi and not more than lOimi. 

7. The semiconductor hght emitting device according to Claim 1, wherein the 
resonator has a length of not less than 20imi and not more than SOpm. 

8. The semiconductor hght emitting device according to Claim 1, wherein the 
resonator direction is <110> direction or <-110> direction. 

9. The semiconductor hght emitting device according to Claim 1, wherein the 
concave portions or convex portions are arranged in the shape of rectangular lattice 
such that one arrangement direction of the concave portions or the convex portions 
corresponds with the resonator direction and another arrangement direction is 
perpendicular to the resonator direction. 

10. The semiconductor hght emitting device according to Claim 9, wherein a 
spacing between adjacent concave portions or convex portions in the one 
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arrangement direction is different from a spacing between adjacent concave portions 
or convex portions in the another arrangement direction. 

11. The semiconductor hght emitting device according to Claim 10, wherein the 
spacing between adjacent concave portions or convex portions in the one 
arrangement direction is larger than the spacing between adjacent concave portions 
or convex portions in the another arrangement direction. 

12. The semiconductor hght emitting device according to Claim 1, wherein 
reflection films are provided on both end faces of the semiconductor layered 
structure. 

13. The semiconductor hght emitting device according to Claim 1, wherein the 
semiconductor layered structure is provided with a photonic crystal structure on a 
periphery thereof, and the photonic crystal structure is comprised of a plurahty of 
concave portions or convex portions arranged at a predetermined spacing. 

14. The semiconductor hght emitting device according to Claim 1, wherein the 
concave portions or the convex portions are provided over an entire upper sur&ce of 
the semiconductor layered structure. 

15. The semiconductor hght emitting device according to Claim 14, wherein the 
region of the photonic crystal structure that does not overlap with the upper 
electrode as seen in a plan view is located at a center portion of the semiconductor 
layered structure. 



16. The semiconductor light emitting device according to Claim 1, wherein a 
spacing between part of the concave portions or convex portions adjacent in the 
resonator direction is larger than a spacing between another concave portions or 
convex portions by a wavelength/ (actual refractive index x 4). 

17. The semiconductor Ught emitting device according to Claim 1, comprising a 
plurahty of semiconductor layered structures, wherein the plurality of 
semiconductor layered structures are arranged to cross one another, 

18. A method of fabricating a semiconductor hght emitting device comprising^ 

a semiconductor substrate; a semiconductor layered structure provided on the 
semiconductor substrate and comprised of a lower cladding layer, an active layer 
having a resonator in a direction parallel to the semiconductor substrate, and an 
upper cladding layer; an upper electrode connected to the upper cladding layer; and 
a lower electrode connected to the lower cladding layer, wherein hght radiates in a 
direction substantially perpendicular to the semiconductor substrate, the method 
comprising the steps of 

epitaxiaUy growing the semiconductor layered structure on the semiconductor 
substrate; 

etching the semiconductor layered structure to form a photonic crystal 
structiu'e comprised of a plurahty of concave portions arranged periodically in a 
resonator direction; and 

forming the upper electrode on the upper cladding layer so as to extend in 
stripe shape in the resonator direction such that the upper electrode does not 
overlap with at least part of the photonic crystal structure and the upper electrode 
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and the photonic crystal structvire are arranged in the resonator direction as seen in 
a plan view. 

19. A method of fabricating a semiconductor hght emitting device comprising- 

a semiconductor substrate; a semiconductor layered structure provided on the 
semiconductor substrate and comprised of a lower cladding layer, an active layer 
having a resonator in a direction parallel to the semiconductor substrate, and an 
upper cladding layer; an upper electrode connected to the upper cladding layer; and 
a lower electrode connected to the lower cladding layer, wherein hght radiates in a 
direction substantially perpendicular to the semiconductor substrate, the method 
comprising the steps of 

epitaxiaUy growing the semiconductor layered structure on the semiconductor 
substrate; 

selectively growing crystal on the upper cladding layer of the semiconductor 
layered structure to form a photonic crystal structure comprised of a plurahty of 
concave portions arranged periodically in the resonator direction; and 

forming the upper electrode on the upper cladding layer so as to extend in 
stripe shape in the resonator direction such that the upper electrode does not 
overlap with at least part of the photonic crystal structxire and the upper electrode 
and the photonic crystal structvire are arranged in the resonator direction as seen in 
a plan view. 



